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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON. D.C. 20460 

NOV O 2 ?004 

MEMORANDUM 

SUBJECT: Science Review of product performance studies for registration ofB2E-04, EPA 
Registration No. 75318-G, containing 4.25 % (S)-Methoprene (CAS# 65733-16-
(,) as active ingredient. 
DP Barcode: Not found. Decision No. Not found. 

FROM: C Iara Fuentes, Ph.D., Biologist 
Biochemical Pesticides Branch 
Biopesticides & Pollution Prevention Division (7511 C) 

THROUGH Angela Gonzales, .Biologist 
Biochemical Pesticides Branch 

TO: 

hiopesticides & Pollution Prevention Division (751 lC) 

t,,·[ari Duggard, Regulatory Action Leader 
Biochemical Pesticides Branch 
Biopesticides & Pollution Prevention Division (751 lC) 

ACTION REQLESTED 

B2E Biotcch LLC. submitted 2 product performance studies designed to evaluate efficacy of 
B2E-04, containing 4.25 % (S)-Methoprene. against mosquitoes in support of product 
registration. 

RECOMMEND,\TIONS AND CONCLUSIONS 

l. Data derived from the submitted studies do not support lasting efficacy of the product 
for JO days as stated on the product label. 

2. Mus! resolve discrepancy between data reported on page 6 and Table 1 of M RID 
4Cl 1 sl) .. (16 for average percent !Es of larvae introduced 28 and 35 days post 
treatment. The text on page 6 reports average JE 40 and 60 percent of larvae 
introduced 28 and 35 days post-treatment, respectively. This information appears 
inverkd in Table 1, where average IE for larvae introduced 28 and 35 days post 
harve,, is 60 and 40 percent, respectively. 

lnbnnet Address (URL)., http://www.Eipa.gov 
H ecycl(~dlHi~yclable • Printed wi\h Vegetable Oil Based Ink~• r.-n Recyclel1 Paper (Minimum 25% Postconsumer) 
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STl I)\ SI. \J'IL'\R\ 

'.11<111 .. ,,11,1_1011, Lnaccqitahk. 

111,, 

hl·lo 1\. ;1 Ill· 

,. " sc1111111an1,·, pn,d11,·1 pu1,,1111;11ll·e· dat,i li'lllll \1Rlll -+h I l 'ill-11(,. discu"cd 
, .-;!u(h· m1mhcr{)/)lJ():~ .. .\l1. \\·h1~:li 1s 110t a1.Ji!ablc lo tile rc\'iC\\Cr. Studv i; 

i_~~~l~,-~} c·1,:1::·1cirL'\ c!TiGIL'Y nl'thl' 11roduc1 ,,1th th;1t ol-,1\ltosid Pellets (4 . .2) 11
-0 ~-1111:thoprc11c1 

a~a111:--t 11;11 11·:i i\opulations ol' C 11/e\ ui1u;11t f(1sc/u1u,· i11 outdoors 111icrocos111S. Both produl'ls 

"ere c1ppl1. d. "'lu"l rate ol l II lh, .\ 11 '!\ g a.1 ,\ ). Fo,· Ian ac introduced on 1rcatlllcnt da, a11d 
4 da,,. l:tte· IL'l.-114 outpcrl,,n11cd .\ilo,,d 1,clkt,;. inhibiting l'lllcrgencc by 84 an,, Sil percent 
1.:0111r":trL·d (• -~_; 111d hJ percent :(1r .\lto~;id. rcspccti,L·ly. No specific average pcrL·c111. ol'IL h:, 
L'itlli._·; 11n)1.Lk1 1·, :t, pru, iLkd !'or 01.hcr ln~~1·111c111-, . 

\ 11< ! [ 1 •. , , I 1 ,11-l_lh -\cccptahl,· for rnntrol of flood water mosquitoes up to 7 da~·s. 

I I·"·, ,11 \ l'\:ilu:1lL'(i ctri,..::1c: llrl--L:l·--0-t (-L~~ 0
-11 S--111cthoprcnc) against /J_\i)/'1)/)/l()r(/ 

r 'l)/l/i}!/ 1ilfc :q1! I \:d at;\ rate or::'..:'- li·h or pn)dlll'L _i\ to :-ii>-~ ()2) sq. ft. l'.\]ll'rimental t'lm)dcd rice 

1,lnt•. The· I'" _,ct cornplc1cly i11hih11,:d ,·n1cr>2cncc (IL 11,!' I'. co/11111/,iac lanae "I' t'1, days 
pllSl··ln·11111 ,:11 t·•1·1,cacv dccl,ncd aitcr 1h.11: II 1ll.lanac introduced 14 and 21 dms 111lcr 

!rcat111c111 :1'.L'l l'-'.cd 1 3 and XJ pl~t\:L'nL 1Tsi11:.-ctl\cl~-- rhc k_,t reports an:.-rag:cs of-.J.O ,ind hO 
]1L'!'l',:111 l(i1 ll , r·lan:ic introduced ~i--: and :;5 d~iy-, post-tn~··atmenL rcspecti,·e\y. Tlli:--
111forn1:1t1t)!1 :11 11;__•;1r-..; 111,·L·rtcd in -1 :1hk 1. ·, hcrL' :1,·cr:tgL' I\· !'or lan'<.h:.' introduct~d 2:--; ::.nd J) dc1vs 
p11:,t t1L·:1111r,·1 1 (1(.1 .tnd-t(J pc1·L·ci:L rL'S]Wl_·t1\·c·l-., 

B.\(h:(;HOl \ D .\i\'D REVIEWER ( '0\1\IEi\TS 

L_1-.,t111~• '-'!!;_;H:y nl'thc product 1:-; ,a1·1:1hlc \\ 11.h r:1tL·~ ~lllll mosquito's species. ThL: data 
dcrn ,,·d ,i-,-111 · ,d,· 'vlRID, 4/i I I :-11-0(, clo,:,; not ,upport the range of application rate:, 
l'L'L'Olllm1..:-111k,\ :\n 1hc label for the con1rol o!' lll1od ,,atcr rnosquitoc:-: up to 30 days. Based lrn lllc 

lJ~
0

1,, 11i11r:i1t!' 1n11ulatio11 rcdul't11..111 n~L'l)llllllL'lH!cd h~ .. OPJ>TS guideline X\0.3-.J.OO. th1: produL-:. 

IL'l ·'-! " ,·: .upl1c·d al 11 rate· ol :•., lh, \ itlil· im,csl 1·11tc rccorn1i1endcd on the I tl1<:IJ under !he 
l'\i1L·1·1111L'11 :1], ,•Hi1t1011s de:-;cr1hcn 111 till' '-llH.l~. \\as L'ifcc11,c aga111:-,t JJ. co/111nhio1' L11Yac up IP 7 
d:1:--.. 1·t1 . ..,t-t: i !:1_•·11. Stud\. ''. o-:' l 1.JO~:\P ( u11a, ,11;,.1hlc to thL' re, ic,, er) fails to pnff1Lk nu111C!'IL' 

i-c.-..,u•h ..,·1_)ll"i 1;i 1.:; thL' lasting 11c1·f1_,rm:1111...'L' uf H.~ F-0·+ \\'Ith that or A!tosid !'or test:-- h(.?_vond-+ dct)/S 
j)ll~l 1tl'dlll 1 .. "1' 
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DATA EVALUATIOJ\ RECORD 

ISOPROPYL /2E,4E,7S)-ll-METHOXY-3,7,11-TRIMETHYL-2,4-DODECADIENOATE 
(B2£-04) 

STUDY TYPE: Product Performance, OPPTS 810.3400 

Primary Reviewer: 
Eric B. Lew~_'11L'.L 

Secondary Rev:cwers: 

MRID 46115005 

Prepared for 

Biopesticides and Pollution Prevention Division 
Office of Pesticide Programs 

L .S. Environmental Protection Agency 
l 8•) I Bell Street 

Arlington. VA 22202 

Prepared by 

Toxicology and Hazard Assessment Group 
Life Sciences Division 

Oak Ridge National Laboratory 
Oak Ridge. TN 37830 

Work Assignment 04-69 

Signature: 
Date: 

Anthony 0. Armstrong, M.S. Signature: 
Date: 

Robert H. Ross. M.S., Group Leader Signature: 
Date: 

Quality Assurance: 
Lee Ann Wilson M.A. Signature: 

Date: 

Disclaimer 

o-,, ... -~· 
SEP :~ D 2004 

This revie\\ mav have been altered subsequent to the contractor's signatures above. 

Oak Ridge 1'\ationa! Laboratory, managed by lJT-13attelle. LLC. for the U.S. Department of Energy under contract 
number DE-AC0' .:)0OR22725 
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DATA EVALUATION RECORD 

EPA Secondary Reviewer: 

STUDY TYPE: 

MRIDNO: 

DPBARCODE: 

TEST MATERIAL: 

STUDY NO: 

SPONSOR: 

TESTII\G FACILITY: 

TJTLF OF REPORT: 

AUTHOR: 

STLDY COMPLETED: 

CONFIDENTIALITY 
CLAIMS: 

GOOD LABORATORY 
PRACTICE 

STUDY 
SUMMARY: 

Product Pcrfonnance, OPPTS 810.3400 

46115005 

75318-G 

B2E-04 

B09i03/0043A 

B2E Biotech LLC, .500 Mamaroneck Ave., Harrison, NY 
10528 

B2E Biotech LLC, 500 Mamaroneck Ave., Harrison, NY 
10528 

B2E-04 Product Performance Summary and Bridging 
Data 

Sjogren, R.D. 

Septemher 29. 2003 

None 

A signed GLP statement was included. The study was not 
subject to GLP standards. 

MRID 46115005 summarizes product performance data 
from MRID 46115006 and Study Numher 071902AP, 
which were submitred to support registration of B2E-04 
for control of mosquitoes. In MRID 46115006. B2E-04 
(a.i .. 4.25'% S-methoprene) was applied at a rate 
equivalent to 2.5 lbs of product/A to experimental flooded 
1ice plots. Bioassay containers of late third/early fourth 
stage Psorophora co/umbiae mosquito larvae were 
installed shortly after treatment, and weekly thereafter for 
the next five weeks, and monitored for mortality and adult 
emergence. B2E-04 inhibited adult emergence by 1 00% 
up to 7 days post-treatment, compared to 1.6% m 
untreated controls. lnhihition of emergence for larvae 
mtroduced 14 and 2 11 days after treatment averaged 73% 
and 83%, respecti vc:"ly, compared to 7% and 0%, 
respectively, for controls. Contradictory mfonnation was 
presented for inhibition rates on days 28 and 35 post­
treatment. In Study Nu111ber 071902AP, efficacy ofB2E-
04 was compared to that of Altosid Pellets ( 4.25% S­
methoprene J against natural populations of Culex 
qui11qur?j,1sciatus in outdoor microcosms. Both products 
were applied at a rate of JO lbs/A (!93 g a.iJA). For 
larvae introduced on the treatment day or day 4 post-
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CLASSIFICATION: 

Test Material 

treatment, B2E-04 significantly outperformed Altosid 
Pellets, inhibiting adult emergence b.¥§~'1/o and ~0%, _. 
respectively, compared to 43% and 63% for Altosid. For 
larvae introduced on post-treatment days 7, 1 I, and 14, 
inhibition was essenlially the same by both products. Fot 
larvae introduced on day 18, B2E-04 provided 
significantly greater inhibition than Altosid (numbers not 
provided). For larvae introduced on days 21 and 25, there 
was no difference in the two products (numbers not 
provided). lnhibition of emergence (IE) has become the 
standard for evaluating insect growth regulator larvacides. 
After several tests and replications, dose-response lines 
can be established by plotting %IE against concentration, 
and i"C 50 and LC.,0 values can then be obtained from the 
dose-response lines or from computer regression analysis. 
While !E has become the standard method to evaluate 
methoprene efl:icacy, it only partially measures the impact 
of methoprene treatments. Sub lethal methoprnne exposure 
can produce numerous physiological imbalances that, 
while not measured by IE, negatively impact the ability of 
mosquito populations to survive. 

Supplemental 

The test matcriai was B2E-04 (a.i., 4.25% S-methoprene), a pellet fonnulation. 

Introduction 

MRID 46115005 summarizes product performance data from two studies (MRID 46115006 and 
study number 0 71902AP, which was not available to the reviewer) to support registration of 
B2E-04 for control of mosquitoes. MRID 46115005 also includes a chart of relative mosquito 
species susceptibility to methoprene and an appendix of published literature to support the 
methods used in the two studies. 

Results Summary 

MRID 461 .1 501>6 evaluated a single hand-applied B2 E-04 treatment of 16.28 g of product to 625 
ft2 flooded nee plots (2.5 lbs product/A). The test consisted of three replicates over time, and 
three untreated plots served as controls. B2E-04 achieved complete inhibition of emergence (IE) 
of Psorophora columbiae larvae introduced at the time of treatment or at seven days post­
treatment. The IE oflarvae introduced 14 or 21 days post-treatment was 73% and 83'1/i,, 
respectively., compared to 7% and 0°/c, for controls. The IE decreased to 40% for larvae 
introduced .28 days post-treatment, then increased to 60% J;}r larvae introduced 35 clays post­
treatmcm. 

.. f 
'. 
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According to the study author, Study Number 071902AP compared the efficacy ofB2E--04 with 
that of Altos,d Pellets (4.25% S-methoprenc) against natural populations of Cu/ex 
quinq11efascimu•: in outdoor microcosms. Both products were applied at a rate of 10 lbs/ A ( 193 g 
a.i./A). For Lirv:1e introduced on treatment oay or day 4 post-treatment, B2E-04 significantly 
(ps0.05) out-performed Altosid Pellets, with an IE of 84% and 80%, respectively, compared to 
43% and 63% lc,r 1:he Altosid. For larvae introduced on post-treatment days 7, 11, and 14, the IE 
was essentially 1hc same for both products. For larvae introduced on day 18, B2E-04 provided 
significantly greater IE than Altosid (numbers not provided 1. For larvae introduced on days 21 
and 25, there w:,s no difference in the two products (numbers not provided). 

Methodology 

The study author states that inhibition of emergence (IE) has become the standard for evaluating 
insect growth regulator larvacides and attached to MRlD 46115005 published literature that 
describes th,: procedures used in the submitted study. Replicated treatments are used to determine 
the relative biological activity of insect growth regulators (IGRs), and their overall effectiveness 
is expressed in tcmts of inhibition of emergence (IE) over a range of concentrations. After 
several tests and replications, dose-response lines can be established by plotting %IE against 
concentration, and. LC50 and LC,0 values can then be obtained from the dose-response lines or 
from computer r,;gression analysis. These values provide a relative activity level that can be 
compared to th,11 of other compounds. 

The study author states that while this method has become The standard method to evaluate 
methoprene effa:acy, it only partially measures the impact ofmethoprene treatments. In some 
cases, sublethal dfocts may be as important as the acute toxic effect in reducing pest numbers. 
Sublethal mcthnprme exposure can produce numerous physiological imbalances that, while not 
measured by IE. negatively impact the ability of mosquito populations to survive. These may 
include reduction in the number of eggs produced; reduced egg viability; aberrant egg 
development; c,mtrol of some species in the larval, as well as the pupal stage; longer larval 
development tir·,es; diminished adult blood-feeding success; and shorter life spans . 

Microcosms arc used rather than field tests because they overcome the problems associated with 
field site variability, are highly reproducible, and allow dependable statistical analysis of the test 
data. Micro~osr·:s also allow similar test conditions (i.e., identical nutrient levels, water quality, 
depth, LempcratL .. re); precise administration of treatment doses; and comparison of treatments 
with untrea1.,:d ,_:!)111.rols. 

Study Author· s Conclusions 

The study auth,:,, concluded that, based on these results and a chart of mosquito species 
susceptibilily n:lative to that of C. quinque(asciatus (Figure I ofMRID 46115005, compiled -"-"/ 
from published data), B2E-04 label dosage rates are 2.5 to IO lbs/A (48.24 to 113.5 g a.i.lA). The ; _. 
low rate may b,: ,ised for floodwater mosquitoes (Aedes, Och!erotatus, and Psorophora) and 
shallow waler I' I foot deep). HigD;;f}tpp.Jication rates should be used for semi-pemrnn~nt V:_~ter 
mosquito habitats (Anopheles, Coqullettidia. Cu/ex, Culiseia, ari'd Mansonia)and deeper water 

'{>I foot ,;lecp) or to make pre-hatch applications to known mosquito breeding sites pre-flood .. ---· 
The study authur also concluded that based on the published literature attached to the study, IE 
assesses oniv part of the impact S- rnethoprene treatment has on immature mosquito populations. 
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Reviewer's Conclusions 

, 1 The reviewer does not agree with the study author's conclusion, since it is based in part on the 
conclusion in MRID 46115006 that B2E-04 was et1icacious for 21 days. Based on the 95% 
minimum popul:nion reduction recommended by OPPTS 8 i 0.3400, B2E-04 applied at a rate of 
2.5 lbs.IA (them inimum label rate) was efficacious against larval emergence of Ps. columbiae for 

•. , N only up to 7 days post-treatment. However, the product label states that under typical v· , ' environmental conditions, one application will provide control for 30 days. Study Number 

• 

• 

071902AP, which compared the efficacy of82E-04 with that of Altosid Pellets, was not 
available to :he reviewer. 

4 
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DATA EVALUATION RECORD 

ISOPROPYL (2 E,4E, 7S)-I l-METHOXY-3, 7, It 1-TRIMETHYL-2,4-DODECADIENOATE 
(82E--04) 

STUDY TYPE: Product Performance, OPPTS 810.3400 

Primary Reviewer: 
Eric B. Lewis \LS . 

Secondary Reviewers: 

MRID 46115006 

Prepared for 

Biopesticides and Pollution Prevention Division 
Office of Pesticide Programs 

C.S. Enviro1m1ental Protection Agency 
180 I Bell Street 

Arlington, VA 22202 

Prepared by 

Toxicology and Hazard Assessment Group 
Life Sciences Division 

Oak Ridge National Laboratory 
Oak Ridge, TN 37830 

Work Assignment 04-69 

Anthonv 0. Annstrong, M.S. 

Robert H. Ross. \,f.S., Group Leader 
Date: 

Quality Aswrance: 
Lee Ann Wilson.,Jy!.A. Signature:~-1-----~~---­

Date: 

Disclaimer 

This revie'>' may have been altered subsequent to the contractor's signatures above. 

Oak Ridge N<.nion:1! Laboratory, managed by lJT-Rattelle, LLC. for the l .S. Department of Energy under contract 
number DE-/\C0i-00OR22725 
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DATA EVALUATION RE:CORD 

EPA Secondar~ Reviewer: 

STUDY TYPE: 

MRIDNO: 

DP BARCODE: 

TE~,T MATERIAL: 

STUDY NO: 

SPONSOR: 

TESTING FACILITY: 

TITLE OF REPORT: 

AUTHOR: 

STt:IDY COMPLETED: 

CONFIDENTIALITY 
CLAIMS: 

GOOD LABORATORY 
PRACTICE 

STUDY 
SUMMARY: 

Product Performance, OPPTS 810.3400 

46115006 

75318-G 

B2E-04 

S09-03-0043B 

B2E Biotech LLC, 500 Mamaroneck Ave., Han-ison, NY 
10528 

Rice Research and Extension Center, University of 
Arkansas, Stuttgart, AR 

Assessment of B2E-04 with Psorophora c-olumhiae 
Lanae 

Meisch, \1.V., and D.A. Dame 

August 27, 2002 

None 

A signed G LP statement was included. The study met 
GLP requirements with the following exceptions: there 
was no QA audit; the stability, characterization, identity, 
and verification of the test substance concentration as 
received and tested were the responsibility of the study 
sponsor; signatures of individual research assistants were 
not obtained; and B:2:E Biotech will archive all signed 
reports and protocols. 

B2l-04 (a.i., 4.25% S-methoprene) was applied at a rate 
equivalent to 2.5 lbs of product/A to experimental flooded 
rice plots. Bioassay containers of late third/early fourth 
,tage Psorophora co/umbiae mosquito larvae were 
inste1lled shortly after treatment, and weekly 1:hereafter for 
the next five weeks. and monitored for mortality and adult 
emergence. B2E-04 inhibited emergence by 1 00% up to 7 
days post-treatment, compared to 1.6% in controls. 
lnhibition of emergence for larvae introduced 14 and 21 
days after treatment averaged 73% and 83%, respectively, 
compared to 7'¼, and 0%, respectively, in controls. 
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CLASSIFICATION: 

Test Material 

Contradict01y infonnation was presented for inhibition 
rates on days 28 and 35 post-treatment. 

Unacceptable 

The test material was B2E-04 (a.i., 4.25% S-mcthoprene), a pellet formulation. 

Test Methods 

Six 625 ft2 experimental plots were established in Stuttgart., AR and planted in rice. Each plot 
consisted of the ,·ic,~ pan surrounded by an open perimeter ditch (about 2 ft wide) and bordered by 
a levee also planted in rice. During an approximate three-month period, three plots received B2E-
04 treatmen::, and three served as untreated controls. The plots were initially flooded so the pan 
was covered with 2 to 4 inches of water, and the ditches contained 8 to 10 inches of water. At 
study start (Jun.:, 2003) the rice was 10 to 14 inches high and unifom1ly dense in the pan. At the 
time of the last rep'licates (mid to late July), the rice was 16 to 20 inches high. During the test, the 
plots were floo,:icd to the original water levels with untreated water weekly, as needed. 

B2£-04 pellets ( 16.28 g/plot) were uniformly applied by hand at an application rate equivalent to 
2.5 Jbs of product/A (80 ppb). Two screened floating bioassay containers, eacl;·;ontaining 10 
locally-collected late third/early fourth stage Psorophora columbiae larvae, were placed in the 
ditch of each plot shortly atler tre:atment, and weekly thereatler for the next five weeks. Each 
container wa.s monitored daily for mortality and adult emergence, at which time adults and pupal 
exuviae were removed. Monitoring continued until all individuals in the cages had emerged or 
died. 

Results Summ~rl' 

Results are summarized in Table I. B2E-04 inhibited emergence by :100% up to 7 days post­
treatment, compared to 1.6% in controls. Inhibition of emergence oflarvae introduced 14 and 21 
days aiier treatment averaged 73% and 83%, respectively, compared to 7% and 0%, respectively 
in controls. Page 6 and Table I of .:v!RID 46115006 are contradictory for inhibition rates on days 
28 and 35 posttreatment; the text gives 40°;,, and 60%, respectively, and the table g:1ves 60% and 

' 40%. respcctiv :I:,-. 

2 
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,, 
' 

I TABLE i...: Perc,~nt inhibition of larval emergence of Ps. columbiae by B2E-04 in flooded rice r1lots 

Treatment Replicate Percent emergence inhibition of larvae installed on Day 

0 j 14 21 28 

B2[-04 100 lt,0 85 90 5Qb 
., 100 1(,0 75 100" 40b ,. 

( 100 l I 1() 60 6Qh 90' 
Mean 100 1(10 73 83 60 

Control (I ' ' () 0 
, 

0 II 10 0 () 

5 (I 5 0 O' 
.'vlean 1.6 1.6 6.6 0 0 

JBased on om con tamer; the other one disappeared 
1>Based on one container due to jnsuffiClenr numbers of appropriatf"ly aged larvae 
cBased on 1)ne container of 5 larvae due to insufficient numbers of appropriately aged larvae 
Data frorn p ·· . \1RID 46115006 

Studv Authors' Conclusions 

35 

40 
40 
40 
40 

0 
0 
0 
0 

The study authors concluded that by day 28 post-treatment B2E-04 had become ineffective at 
inhibiting emergence of Ps. columbiae. 

Reviewer's Conclusions 

Based on th,: 'J:i'1/o minimum population reduction recommended by OPPTS 810.3400, B2E-04 
applied at a rate of2.5 lbs/A (the minimum label rate) was efficacious against larval emergence of 
Ps. columbllte tcp to 7 days post-treatment. However, the product label states that under typical 
environmenlal <:onditions, one application will provide control for 30 days. , 

3 
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